Supplemental Methods
-Velocity mapping of the aorta: Through-plane phase-contrast imaging at expiratory breath-hold at the level of the proximal ascending aorta. Typical imaging parameters were as follows: encoding velocity (VENC), 200 cm/s; FOV, 300×300 mm; SENSE factor, 1.75; repetition time, 5.1 ms; echo time, 3.1 ms; flip angle, 15°; reconstructed voxel size, 1.0×1.0×10 mm.
Ungated real-time acquisition sequences:
Forty to 75 consecutive ungated SSFP frames were acquired every 36 to 45 milliseconds at each of 13 to 18 contiguous 8-mm slices in the SAX plane, and 50 consecutive frames were acquired at approximately the same temporal resolution for 11 to 15 contiguous 8-mm slices in the HLA plane. Typical imaging parameters were as follows: FOV, 320×335 mm; matrix, 88×70 (rest) to 80×60 (peak ex.); SENSE factor, 2; repetition time, 1.8 ms; echo time, 0.8 ms; flip angle, 50°; reconstructed voxel size, 2.6×2.6×8 mm. Sufficient frame repetitions were programmed to include at least one complete respiratory cycle (for accurate gating of cardiac translation). The number of frame repetitions could be reduced for each increase in exercise intensity due to tachypnea during exercise. Thus, scan duration was minimized while enabling sufficient data to include multiple cardiac cycles and at least one complete respiratory cycle.
Typically, resting scan durations of about 100 seconds were reduced to 60 seconds at peak exercise. 
